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Amendments to the Claims: 

This listing of claims will replace all prior versions and listings of claims in the 
application. 



Listing of Claims: iy ^rA V -^^ 

1. (Currently Amended) A method of producing embryonic or stem-like cells? V / i ^ 
wh e rein said cells oompris e a nucleus d e rived from an adult diff e rentiat e d eeH and mitochondria ^ 
from an oooyt e of a speci e s other than adult differentiated c e ll, comprising the following steps: 

(i) inserting a differentiated human or mammalian cell or cell nucleus into an 
enucleated animal oocyte, wherein such oocyte is derived from a different animal species than 
the human or mammalian cell or cell nucleus under conditions suitable for the formation of a 
nuclear transfer (NT) unit; 

(ii) activating the resultant nuclear transfer (NT) unit; 

i 

(iii) culturing said activated nuclear transfer unit until greater than the 2-cell 
developmental stage; and 

(tv) disassociating said activat e d nuclear transf e r unit; - and 

(iv) isolating c e ll s from said disassociat e d nuclear transfer unit culturing cells 
from said nuclear transfer unit to obtain embryonic o^stem-like cells. 

2. (Currently Amended) The method of Claim 1, wherein the cell or cell nucleus 
inserted into the enucleated animal oocyte is a human cell or cell nucleus . 

3.i(Canceled) 

4. (Currently Amended) The method of Claim 2, wherein said human cell or cell 
nucleus is an epithelial-eett, keratinocyte, lymphocyte, or fibroblast cell or cell nucleus , 

5. (Currently Amended) The method of Claim 2, wherein the oocytesjs are-obtained 
from a mammal. 
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6. (Original) The method of Claim 5, wherein the animal oocyte is obtained from an 
ungulate. 

7. (Original) The method of Claim 6, wherein said ungulate is selected from the group 
consisting of bovine, ovine, porcine, equine, capine, and buffalo. 

8. (Currently Amended) The method of Claim 1 , wherein the e nucl e at e d a nimal 
oocyte is matured prior to enucleation. 

9. (Currently Amended) The method of Claim 1, wherein the-ftsed nuclear transfer 
units is«e-activated in vitro. 

10. (Currently Amended) The method of Claim 1, wherein the activated nuclear 
transfer units a*e-iscultured on a feeder layer oulturo . 

1 1 . (Original) The method of Claim 1 0, wherein the feeder layer comprises fibroblasts. 

12. (Canceled) 

1 3. (Currently Amended) The method of Claim 12, wherein said feeder eeH-layer 
comprises fibroblasts. 

14. (Original) The method of Claim 13, wherein said fibroblasts comprise mouse 
embryonic fibroblasts. 

1 5 . (Currently Amended) The method of Claim 1 , wherein the resultant embryonic or 
stem-likecells are induced to differentiate. 

1 6; (Currently Amended) The method of Claim 2, wherein the resultant embryonic or 
stem-like cells are induced to differentiate. 

17. (Original) The method of Claim 1, wherein fusion is effected by electrofusion. 

1 8. (Currently Amended) Embryonic or stem-like cells obtainecKaccording to the J 
method of Claim 1 . ( v 



1 9. (Currently Amended) Human embryonic or stem-like cells obtained according to 
the method of Claim 2. 

20. (Canceled) 

21. (Canceled) 

22. (Canceled) 

23. (Canceled) 

24. (Original) Differentiated human cells obtained by the method of Claim 16. 

25. (Original) The differentiated human cells of Claim 24, which are selected from the 
group consisting of neural cells, hematopoietic cells, pancreatic cells, muscle cells, cartilage 
cells, urinary cells, liver cells, spleen cells, reproductive cells, skin cells, intestinal cells, and 
stomach cells. 

* 

26. (Withdrawn) A method of therapy which comprises administering to a patient in 
need of cell transplantation therapy isogenic differentiated human cells according to Claim 24. 



;£7 : ^ithdrawn)__^ Claim 26, wherein said cell transplantation therapy 

is effected to treat a disease or condition selected from the group consisting of Parkinson's 
disease, Huntington's disease, Alzheimer's disease, ALS, smadfcord defects or injuries, multiple 
sclerosis,: muscular dystrophy, cystic fibrosis, liver dispdse, diabetes, heart disease, cartilage 
defects or injuries, burns, foot ulcers, vascular dke£se, urinary tract disease, AIDS and cancer. 

28. (Withdrawn) The method^! Claim 26, wherein the differentiated human cells 
are hematopoietic cells or neural cells, 

29. (Withdrawn) The method of Claim 26, wherein the therapy is for the treatment 
of Parkinson's disease and the differentiated cells are neural cells. 

30. (Withdrawn)' The method of Claim 26, wherein the therapy is for the treatment 
of cancer and the differentiated cells are hematopoietic cells. 
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31. (Canceled) 

32. (Currently Amended) The method of Claim 1 , further comprising a step (v) 
whereby a gene is inserted, removed, or modified in said embryonic orstem-like cells. 

33. (Previously Presented) The method of Claim 32, wherein said gene encodes a 
therapeutic enzyme, a growth factor, or a cytokine. 

34. (Original) The method of Claim 32, wherein said embryonic or stem-like cells are 
human embryonic or stem-like cells. 

35. (Previously Presented)) The method of claim 32, wherein said gene is removed, 
modified, or deleted by homologous recombination. 

36. (Currently Amended) Th e m e thod of Claim 1, A method of producing embryonic 
or stem-like cells comprising the following steps: 

(i) inserting a differentiated human or mammalian cell or cell nucleus into an 
enucleated animal oocyte, wherein such oocyte is derived from a different animal species than 
the human or mammalian cell or cell m^usunlder conditions suitable for the formation of a 
nuclear transfer (NT) unit and furthpwherein ti le deaef differentiated human or mammalian 
cell or cell nucleus is genetically mc^ified^impair the development of at least one of 

endodenn, ectoderm, and mesoderm; 

i 

( ii) activating the resultant nuclear transfer (NT) unit: 

(iifl culturing said activated nuclear transfer unit until greater than the 2-cell 
developmental stage: and 

(iv) culturing cells from said nuclear transfer unit to obtain embryonic or stem- 
like cells. 

37. (Currently Amended) Th e m e thod of Claim 1 ; A method of producing embryonic 
or stem-like cells comprising the following steps: 
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(i) inserting a differentiated human or mammalian cell or cell nucleus into an 
enucleated animal oocyte, wherein such oocyte is derived from a different animal species than 
the human or mammalian cell or cell n ucleus under conditions suitable for the formation of a 
nuclear transfer (NT) unit, and further wherein the-denef differentiated human or mammalian 
cell or cell nucleus is genetically modified to increase differentiation efficiency; 

(ii) activating the resultant nuclear transfer (NT) unit: 

fiitt culturing said activated nuclear transfer unit until greater than the 2-cell 
developmental stage: and 

( iv) culturing cells from said nuclear transfer unit to obtain embryonic or stem- 
like cells. 

38. (Currently Amended) The method of Claim 36, wherein the eultoed-nuclear 
transfer unit is cultured in a media containing at least one oapoaso caspase inhibitor. 

39. (Canceled) 

40. (Currently Amended) The method of Claim 36, wherein the-4eae* differentiated 
human or mammalian cell or cell nucleus h as been modified to alter the expression of a gene 
selected from the group consisting of SRF, MESP-1 , HNF-4, beta-1 , integrin, MSD, GATA-6, 
GATA-4, RNA helicase A, and H beta 58. 

41 . (Currently Amended) The method of Claim 37, wherein said differentiated 
human or mammalian cell or cell nucleus donor c e ll has been genetically modified to introduce a 
DNA that provides for expression of the Q7 and/or Q9 genes. 

42. (Original) The method of Claim 41, wherein said gene or genes are operably linked 
to regulatable promoter. 

43. (Currently Amended) Th e method of Claim 1, A method of producing embryonic 
or stem-like cells comprising the following steps: 



fi) inserting a differentiated human or mammalian cell or cell nucleus into an 
enucleated animal oocyte, wherein such oocyte is derived from a different animal sp ecies thai? 
the human or mammalian cell or cell nucleus under conditions suitable for the formation of a 
nuclear transfer (NT) unit, and further wherein t he-4enef differentiated human or mammalian 
cell or cell nucleus i s genetically modified to inhibit apoptosis; 

fii) activating the resultant nuclear transfer (NT) unit: 

Oil) culturing said activated nuclea r transfer unit until greater than the 2-cell 

developmental stage: and 

(iv) culturing cells from said nuclear transfer unit to obtain embryonic or stem- 
like cells^ 

44. (Original) The method of Claim 43, wherein reduced apoptosis is provided by 
altering expression of one or more genes selected from the group consisting of Bad, Bok, BH3, 
Bik, Blk, : Hrk, BNIP3, Gim L , Bid, EGL-1, Bcl-XL, Bcl-w, McM, Al, Nr-13, BHRF-1, LMW5- 
HL, ORF16, Ks-Bcl-2, E1B-19K, and CED-9. 

45. (Original) The method of Claim 44, wherein at least one of said genes is operabiy 
linked to an inducible promoter. 

46. (Currently Amended) Amammolian somatio ooll that expresses a DNA that 
e nood e s a d e t e ctabl e marker, the expr e ssion of which is link e d to a particular method of 
producing embryonic or stem-like cells comprising the following steps: 

(x) inserting a differentiated human or mammalian cell or cell nucleus into an 
enucleated animal oocyte, wherein such oocyte is derived from a different animal species than 
the human o r mammalian cell or cell nucleus under conditions suitable for the formation of a 
nuclear transfer (NT) unit, and further wherein the deaef differentiated human or mammalian 
cell or cell nucleus expresses a DNA construct encoding a evelin that is operabiy linked to a gene 
that encodes a detectable marker: 

fii) activating the resultant nuclear transfer (NT) unit: 
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(iii) culturing said activated nuclear transfer unit until greater than the 2-cell 
developmental stage; and 

(iv) culturing cells from said nuclear transfer unit to obtain embryonic or stem- 
like cells. 

47. (Currently Amended) The differentiated human or mammalian cell or cell nucleus 
cell of Claim 46, wherein the cyclin is selected from the group consisting of cyclin Dl, D2, D3, 
Bl,B2,E,A,andH. 

48. (Currently Amended) The differentiated human or mammalian cell or cell nucleus 
cell of Claim 46, wherein the detectable marker is a fluorescent polypeptide. 

4?. (Currently Amended) The differentiated human or mammalian cell or cell nucleus 
cell of Claim 48, wherein said cell or cell nucleus is selected from the group consisting of 
human, primate, rodent, ungulate, canine, and feline cells. 

50. (Currently Amended) The differentiated human or mammalian cell or cell nucleus 
cell of Claim 48, wherein said cell is a human, bovine, or primate cell: * 

51. (Previously Presented) The embryonic or stem-like cells of Claim 32. 

52. (Previously Presented) The method of Claim 1, wherein said differentiated cell and 
said enucleated oocyte are phylogenetically dissimilar. 

53. (Canceled) 

54. (Canceled) 

55. (Canceled) 

56. (Canceled) 

57. (Canceled) 
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58. (Previously Presented) The method of claim 1 , wherein said cells isolated from 
said disassociated nuclear transfer unit are isolated from cells originating from the inner-most 
portion of said nuclear transfer unit. 

59. (Previously Presented) An embryonic stem-like cell isolated from the inner-most 
portion of a nuclear transfer unit according to the method of claim 58. 

60. (Currently Amended) The method of claim 1 , wherein the differentiated cell or 
cell nucleus adult c e ll inserted into the enucleated animal oocyte is a human cell, and the 
enucleated oocyte is a primary oocyte. 

61. (Canceled) 



jL q. 
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WHAT IS CLAIMED IS: 

1. A method of producing embryonic or stem-like cells comprising the 
following steps: 

(i) inserting a desired differentiated human or mammalian cell or cell 
nucleus into an enucleated animal oocyte, wherein such oocyte is derived from a 
different animal species than the human or mammalian cell under conditions suitable 
for the formation of a nuclear transfer (NT) unit; 

(ii) activating the resultant nuclear transfer unit; 

(iii) culturing said activated nuclear transfer unit until greater than the 2- 
cell developmental stage; and 

(iv) culturing cells obtained from said cultured NT units to obtain 
embryonic or stem-like cells. 

2. The method of Claim 1, wherein the cell inserted into the enucleated 
animal oocyte is a human cell. 

3. The method of Claim 2, wherein said human cell is an adult cell. 

4. The method of Claim 2, wherein said human cell is an epithelial cell, 
keratinocyte, lymphocyte or fibroblast. 

* 

i 

5. The method of Claim 2, wherein the oocytes are obtained from a 
mammal. 

6. The method of Claim 5, wherein the animal oocyte is obtained from an 
ungulate. 

7. The method of Claim 6, wherein said ungulate is selected from the group 
consisting of bovine, ovine, porcine, equine, caprine, and buffalo. 



8. 

enucleation. 
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The method of Claim 1 , wherein the enucleated oocyte is matured priorto 
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9. The method of Claim 1, wherein the fused nuclear transfer units are 
activated in vitro. 

1 0. The method of Claim 1 , wherein the activated nuclear transfer units are 
cultured on a feeder layer culture. 

11. The method of Claim 1 0 f wherein the feeder layer comprises fibroblasts. 

1 2. The method of Claim 1 , wherein in step (iv) cells from a NT unit having 1 6 
cells or more are cultured on a feeder cell layer. 

13. The method of Claim 12 t wherein said feeder cell layer comprises 
fibroblasts. 

14. The method of Claim 13, wherein said fibroblasts comprise mouse 
embryonic fibroblasts. 

1 5. The method of Claim 1 , wherein the resultant embryonic or stem-like cells 
are induced to differentiate. 

1 6. The method of Claim 2, wherein the resultant embryonic or stem-like cells 
are induced to differentiate. 

1 7. The method of Claim 1 , wherein fusion is effected by electrofusion. 

18. Embryonic or stem-like cells obtained according to the method of Claim 1 . 

1 9. Human embryonic or stem-like cells obtained according to the method of 
Claim 2. 
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20. Human embryonic or stem-like cells obtained according to the method of 
Claim 3. 



21 . Human embryonic or stem-like cells obtained according to the method of 
Claim 4. 



22. Human embryonic or stem-like cells obtained according to the method of 
Claim 6. 



23. Human embryonic or stem-like cells obtained according to the method of 
Claim 7. 



24. Differentiated human cells obtained by the method of Claim 16. 

25. The differentiated human cells of Claim 24, which are selected from the 
group consisting of neural cells, hematopoietic cells, pancreatic cells, muscle cells, 
cartilage cells, urinary cells, liver cells, spleen cells, reproductive cells, skin cells, 
intestinal cells, and stomach cells. 

26. A method of therapy which comprises administering to a patient in need of 
cell transplantation therapy isogenic differentiated human cells according to Claim 24. 

27. The method of Claim 26, wherein said cell transplantation therapy is 
effected to treat a disease or condition selected from the group consisting of Parkin- 
son's disease, Huntington's disease, Alzheimer's disease. ALS, spinal cord defects or 
injuries, multiple sclerosis, muscular dystrophy, cystic fibrosis, liver disease, diabetes, 
heart disease, cartilage defects or injuries, bums, foot ulcers, vascular disease, urinary 
tract disease. AIDS and cancer. 

28. The method of Claim 26, wherein the differentiated human cells are 
hematopoietic cells or neural cells. 
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29. The method of Claim 26, wherein the therapy is for treatment of 
Parkinson's disease and the differentiated cells are neural cells. 

30. The method of Claim 26, wherein the therapy is for the treatment of 
cancer and the differentiated cells are hematopoietic cells. 

31 . The differentiated human cells of Claim 24, which contain and express an 
inserted gene. 

32. The method of Claim 1, wherein a desired gene is inserted, removed or 
modified in said embryonic or stem-like cells. 

33. The method of Claim 32, wherein the desired gene encodes a therapeutic 
enzyme, a growth factor or a cytokine. 

34. The method of Claim 32, wherein said embryonic or stem-like cells are 
human embryonic or stem-like cells, 

35. The method of Claim 32, wherein the desired gene is removed, modified 
or deleted by homologous recombination. 

36. The method of Claim 1 f wherein the donor cell is genetically modified to 
impai^lhe development of at least one of endoderm, ectoderm and mesoderm. 

37. The method of Claim 1 f wherein the donor cell is genetically modified to 
increase differentiation efficiency. 

38. The method of Claim 36, wherein the cultured nuclear transfer unit is 
cultured in a media containing at least one capsase inhibitor. 

39. The method of Claim 1, wherein the donor cell expresses a detectable 
label that is indicative of the expression of a particular cyclin. 
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40. The method of Claim 36 t wherein the donor cell has been modified to alter 
the expression of a gene selected from the group consisting of SRF, MESP-1 , HNF-4, 
beta-1 f integrin. MSD, GATA-6, GATA-4, RNA helicase A, and H beta 58. 

41. The method of Claim 37, wherein said donor cell has been genetically 
modified to introduce a DNA that provides for expression of the Q7 and/or Q9 genes. 

42. The method of Claim 41 , wherein said gene or genes are operably linked 
to a regulatable promoter 

43. The method of Claim 1, wherein the donor cell has been genetically 
modified to inhibit apoptosis. 

44. The method of Claim 43, wherein reduced apoptosis is provided by 
altering expression of one or more genes selected from the group consisting of Bad, 
Bok, BH3, Bik, Blk, Hrk, BNIP3, Gim L , Bid, EGL-1, Bcl-XL, Bcl-w. McM. A1 f NM3. 
BHRF-1, LMW5-HL, ORF16, Ks-Bcl-2. E1B-19K, and CED-9. 

45. The method of Claim 44, wherein at least one of said genes is operably 
linked to an inducible promoter. 

i 

46. A mammalian somatic cell that expresses a DNA that encodes a 
detectable marker, the expression of which is linked to a particular cyclin. 

47. The cell of Claim 46, wherein the cyclin is selected from the group 
consisting of cyclin D1, D2, D3, B1, B2, E, A and H. 

48. The cell of Claim 46, wherein the detectable marker is a fluorescent 
polypeptide. 
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49. The cell of Claim 48, wherein said mammalian cell is selected from the 
group consisting of human, primate, rodent, ungulate, canine, and feline cells. 

50. The cell of Claim 48, wherein said cell is a human, bovine or primate cell. 

51. A method of producing human embryonic stem-like cells, comprising: 

(i) inserting a human cell or cell nucleus into a recipient oocyte that 
is derived from a non-human mammal, under conditions suitable for 
the formation of a nuclear transfer (NT) unit; 

(ii) activating the resultant NT unit; 

(iii) culturing the activated NT unit until greater than the 2-cell 
developmental stage; and 

(iv) culturing cells obtained from the cultured NT unit to obtain 
human embryonic stem-like cells. 

52. The method of Claim 51 . wherein the recipient oocyte is enucleated 
prior to inserting the human cell or cell nucleus. 

53. The method of Claim 51, wherein the oocyte comprises a protein or 
other substance that improves reprogramming efficiency or limits the differentiation 
potential of the NT unit. 

54. The method of Claim 52, wherein the recipient oocyte is a rabbit 
oocyte. 

55. The method of Claim 54, wherein the recipient oocyte is spiked with 
rabbit ooplasm. 

56. The method of Claim 55, wherein the oocyte comprises a protein or 
other substance that improves reprogramming efficiency or limits the differentiation 
potential of the nuclear transfer unit. 
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57. The method of Claim 51 , wherein the activated NT unit is cultured until 
the blastocyst stage. 

58. A pluripotent human embryonic stem-like cell made by the method of 
claim 51. 

59. The pluripotent human embryonic stem-like cell of Claim 58, which cell 
contains mitochondrial DNA of the recipient oocyte. 

60. A pluripotent human embryonic stem-like cell made by the method of 
Claim 54. 

61 . The pluripotent human embryonic stem-like cell of Claim 60, which cell 
contains rabbit mitochondrial DNA. 

62. A method for producing a nuclear transfer human embryo by cross- 
species nuclear transfer comprising: 

(i) transferring a human cell or human nucleus into a rabbit oocyte 
which is enucleated before, simultaneous or after said human cell or 
nuclear transfer, and 

(ii) the resultant fusion is permitted to develop into a nuclear 
transfer embryo. 

63. The method of Claim 62 which comprises transferring the pronucleus 
that results after step (ii) into another oocyte which is enucleated before, 
simultaneous or after transfer. 

64. The method of Claim 62 which further comprises transferring additional 
ooplasm from another rabbit oocyte into the resultant fusion. 

65. The method of Claim 62 wherein the resultant fusion is activated 
simultaneous to fusion to induce embryonic development. 
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66. The method of Claim 62 wherein the rabbit oocyte is activated prior to 
transferral of said human cell or nucleus therein. 

67. The method of claim 62 which includes an activation step effected after 
said human cell or human nuclear transfer. 

68. The method of Claim 65, 66 or 67 wherein activation includes the use 
of DMAP and cycloheximide. 

69. The method of Claim 62 wherein the nuclear transfer embryo produced 
by step (ii) is cultured on a feeder layer. 

70. The method of Claim 69 wherein said culture gives rises to human 
pluripotent cells. 

71 . The method of Claim 70 wherein said pluripotent cells are permitted to 
differentiate into different cell types. 

72. The method of Claim 69 wherein the embryo is cultured on a fibroblast 
feeder layer. 

73. A method for enhancing the development of a cross-species nuclear 
transfer unit produced by transferral of a human cell or nucleus into a non-human 
oocyte, comprising introducing into said oocyte or said human cell prior to transferral 
ooplasm from a rabbit oocyte; 

74. The method of Claim 73 wherein said non-human oocyte is an 
ungulate oocyte. 

75. The method of Claim 74 wherein said ungulate oocyte is a bovine 
oocyte. 
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76. A cross-species blastula or morula that results from the process of 
Claim 62 or Claim 73. 

77. Differentiated cells derived from the morula or blastocyst of Claim 76. 
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WHAT IS CLAIMED IS: 



A method of producing embryonic or stem-like cells comprising 
the followihg steps: 

[il inserting a desired differentiated human or mammalian cell 
or cell nucleus into an enucleated animal oocyte, wherein such oocyte is derived 
from a different animal secies than the human or mammalian cell under condi- 
tions suitable for the formatiohsrf a nuclear transfer (NT) unit; 

(ii) activating the resuttaqt nuclear transfer unit; 

(iii) culturing said activatetkjuiclear transfer unit until greater 
than the 2-cell developmental stage; and 

(iv) culturing cells obtained from saicN^iltured NT units to 
obtain embryonic or stem-like cells. 

2 . The method of Claim 1 , wherein the cell inserted into the enucleat- 
ed animal oocyte is a human cell. 

3 . The method of Claim^^ said human cell is an adult cell. 

4. The method of Claim 2, wherein said human cell is an epithelial 
cell, keratinocyte, lymphocyte or fibroblast. 

5. The method of Claim 2, wherein the oocytes are obtained from a 

i 

mammal. 



• AppL No: 09/467,076 

Amendment dated June 29, 2004 
Reply to Office Action of April 21, 2004 

This listing of claims will replace all prior versions and listings of claims in the application: 
Listing of Claims: 

1. (Currently Amended) A method of producing ungulate embryonic stem-like 
cells, wherein said cells comprise a nucleus derived from an adult differentiated cell of a first 
ungulate species and mitochondria from an oocyte of a second ungulate species other than the 
species of said adult differentiated cell, comprising the following steps: 

(i) inserting a donor differentiated cell or cell nucleus of said first ungulate species 
into a recipient animal oocyte of said second ungulate species under conditions suitable for the 
formation of a nuclear transfer (NT) unit, wherein the endogenous oocyte nucleus is removed or 
inactivated before, concurrent, or after introduction of donor cell or nucleus; 

(ii) activating the resultant nuclear transfer unit; 

(iii) additionally inserting into said oocyte cytoplasm derived from a second oocyte or 
a blastomere of the same species as the donor cell or nucleus; 

(iv) culturing said activated nuclear transfer unit until greater than the 2 -cell 
developmental stage; 

(v) dissociating said activated nuclear transfer unit; and 

(vi) isolating cells having the nuclear material of said first ungulate species and the 
mitochondria of said second different ungulate species from said disassociated nuclear transfer 
unit to obtain embryonic stem-like cells. 

2. (Previously amended) The method of claim 1, which further includes introducing 
the mitochondrial DNA of the same species as the donor cell or nucleus into the recipient oocyte. 

i 
i 

3. (Original) The method of Claim 1, wherein said cytoplasm is introduced before, 
concurrent, or after introduction of donor cell or nucleus. 

4. (Currently amended) The method of claim 4 3, wherein said introduction occurs 
within about six hours of introduction of the donor cell or nucleus. 
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Appl No.09/467',076 
Amendment dated June 29, 2004 
Reply to Office Action of April 21 , 2004 



5. (Previously amended) The method of Claim 4, wherein said second oocyte is an 
immature oocyte. 

6. (Previously amended) The method of Claim 5, wherein said second oocyte is an 
immature bovine oocyte. 

7. (Previously amended) The method of Claim 5, wherein said immature oocyte is 
matured in vitro prior to isolation of cytoplasm thereform. 

8. (Previously amended) The method of Claim 5, wherein said immature oocyte is 
activated in vitro prior to isolation of cytoplasm therefrom. 

9. (Original) The method of Claim 8 f wherein said in vitro activation comprises 
contacting said oocyte with a compound that increases calcium levels. 

10. (Previously amended) The method of Claim 2, wherein all or part of the 
cytoplasm of the recipient oocyte is removed prior to introduction of cytoplasm from said at least 

one second oocyte or blastomere of the same species as the donor cell or nucleus. . 

i 

1 1. (Previously amended) The method of Claim 1 , wherein the cell or cell nucleus 
inserted into the enucleated oocyte is a bovine cell. 

12. (Previously amended) The method of Claim 1 1 , wherein said bovine cell is an 
adult cell. 

13. (Previously amended) The method of Claim 11, wherein said bovine cell is an 
epithelial cell, keratinocyte, lymphocyte or fibroblast. 
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• Appl. No, 09/467,076 

Amendment dated June 29, 2004 
Reply to Office Action of April 21, 2004 

14. (Previously amended) The method of Claim 11, wherein the recipient oocyte is 
obtained from a bovine mammal. 

15. (Previously amended) The method of Claim 14, wherein the animal oocyte is 
obtained from Bos taurus. 

16. (Previously amended) The method of Claim 1, wherein said first and second 
ungulate species are both of an ungulate that is selected from the group consisting of bovine, 
ovine, porcine, equine, caprine, and buffalo. 

17. (Original) The method of Claim 1, wherein the enucleated oocyte is matured 
prior to enucleation. 

18. (Previously amended) The method of Claim 1, wherein the fused nuclear transfer 
unit is activated in vitro. 

19. (Previously amended) The method of Claim 1, wherein the activated nuclear 
transfer unit is cultured on a feeder layer culture. 

20. (Original) The methodof Claim 19, wherein the feeder layer comprises 
fibroblasts. 

21. (Original) The method of claim 1, wherein in step (v) cells from a NT unit having 
16 cells or more are cultured on a feeder cell layer. 

22. (Original) The method of Claim 21 , wherein said feeder cell layer comprises 
fibroblasts. 
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Appl.Nfc 09/467,076 
Amendment dated June 29, 2004 
Reply to Office Action of April 21, 2004 

23. (Original) The method of claim 22, wherein said fibroblasts comprise mouse 
embryonic fibroblasts. 

24. (Previously amended) The Method of Claim 1, wherein the resultant embryonic 
stem-like cells are induced to differentiate. 

25. (Previously amended) The method of Claim 11, wherein the resultant bovine 
embryonic stem-like cells are induced to differentiate. 

26. (Original) The method of Claim 1, wherein fusion is effected by electrofusion. 

27. (Currently amended) Ungulate embryonic stem-like cells obtained according to 
the method of Claim 1, which cells have mitochondria of said second ungulate species. 

28. (Previously amended) Bovine embryonic stem-like cells obtained according to 
the method of Claim 11, which cells have mitochondria of said second ungulate species. 

29. (Previously amended) Bovine embryonic stem-like cells obtained according to 
the method of Claim 12, which cells have mitochondria of said second ungulate species. 

30. (Previously amended) Bovine embryonic stem-like cells obtained according to 
the method of Claim 13, which cells have mitochondria of said second ungulate species. 

3 1 . (Previously amended) Bovine embryonic stem-like cells obtained according to 
the method of Claim 14, which cells have mitochondria of said second ungulate species. 

32. (Previously amended) Bovine embryonic stem-like cells obtained according to 
the method of Claim 15, which cells have mitochondria of said second ungulate species. 

i 
i 
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• Appl. No. 09/467,076 
Amendment dated June 29, 2004 
Reply to Office Action of April 21, 2004 

33. (Previously amended) Differentiated bovine cells obtained by the method of 
Claim 25, which cells have mitochondria of said second ungulate species. 

34. (Previously amended) The differentiated bovine cells of Claim 33, which are 
selected from the group consisting of neural cells, hematopoietic cells, pancreatic cells, muscle 
cells, cartilage cells, urinary cells, liver cells, spleen cells, reproductive cells, skin cells, intestinal 
cells, and stomach cells, which cells have mitochondria of said second ungulate species. 

35. (Canceled) 

36. (Previously amended) The method of Claim 1, further comprising a step whereby 
a desired gene is inserted, removed or modified in said embryonic stem-like cells. 

37. (Original) The method of Claim 36, wherein the desired gene encodes a 
therapeutic enzyme, a growth factor or a cytokine. 

38. (Previously amended) The method of Claim 37, wherein said embryonic stem- 
like cells : are bovine embryonic stem-like cells. 

39. (Original) The method of Claim 36, wherein the desired gene is removed, 
modified or deleted by homologous recombination. 

40. (Original) The method of Claim 1, wherein the donor cell is genetically modified 
to impair the development of at least one of endoderm, ectoderm and mesoderm, 

41. (Original) The method of Claim 1, wherein the donor cell is genetically modified 
to increase differentiation efficiency. 

42. (Original) The method of Claim 40, wherein wherein the cultured nuclear tranfer 
unit is cultured in a media containing at least one caspase inhibitor. 
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43. (Original) The method of Claim 1, wherein the donor cell expresses a detectable 
label that is indicative of the expression of a particular cyclin. 

44. (Original) The method of Claim 40, wherein the donor cell has been modified to 
alter the expression of a gene selected from the group consisting of SRF, MESP-1, HNF-4, beta- 
1, integrin, MSD, GATA-6, GATA-4, RNA helicase A, and H beta 58. 

45. (Original) The method of Claim 41, wherein said donor cell has been genetically 
modified to introduce a DNA that provides for expression of the Q7 and/or Q9 genes. 

46. (Original) The method of Claim 45, wherein said gene or genes are operably 
linked to a regulatable promoter. 

47. (Original) The method of Claim 1, wherein the donor cell has been genetically 
modified to inhibit apoptosis. 

48. (Original) The method of Claim 47, wherein reduced apoptosis is provided by 

altering expression of one or more genes selected from the group consisting of Bad, Bok, BH3, 

i 

Bik, Blk, Hrk, BNIP3, Gim L , Bid, EGL-1, Bcl-CL, Bcl-w, Mcl-1, Al, Nr-13, BHRF-1, LMW5- 
HL, ORF16, Ks-Bcl-2, E1B-19K, and CED-9. 

49. (Original) The method of Claim 48, wherein at least one of said genes is operably 
linked to an inducible promoter. 

50. (Previously amended) An ungulate somatic cell that expresses a DNA.that 
encodes a detectable marker, the expression of which is operably linked to a promoter that 
regulates : the expression of a particular cyclin. 
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5 1 . (Original) The cell of Claim 50, wherein the cyclin is selected from the group 
consisting of cyclin Dl, D2, D3, Bl, B2, E, A and H. 

52. (Original) The cell of Claim 50, wherein the detectable marker is a fluorescent 
polypeptide. 

53. (Original) The cell of Claim 52, wherein said mammalian cell is selected from 
the group consisting of human, primate, rodent, ungulate, canine, and feline cells. 

54. (Original) The cell of Claim 50, wherein said cell is a human, bovine or primate 

cell. 

55. (Previously amended) The method of claim 1, wherein said cells isolated from . 
said disassociated nuclear transfer unit arc isolated from cells originating from the inner-most 
portion of said nuclear transfer unit. 

i 

56. (Previously amended) An ungulate embryonic stem-like cell isolated from the 
inner-most portion of a nuclear transfer unit according to the method of claim 55, which cell has 
mitochondria of said second ungulate species. 

57. (Previously amended) Differentiated bovine cells obtained by the method of 
Claim 33, wherein said differentiated cells contain and express and inserted gene. 

58. (Previously amended) The differentiated bovine cells of Claim 33, which are 
selected from the group consisting of neural cells, hematopoietic cells, pancreatic cells, muscle 
cells, cartilage cells, urinary cells, liver cells, spleen cells, reproductive cells, skin cells, intestinal 
cells, and stomach cells. 
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(ii) activating ttife resultant nuclear transfer unit; 

(iii) culturing said a^ivated nuclear transfer units until greater than the 2- 
cell developmental stage; and 

(iv) culturing cells obtain^ from said cultured NT units to obtain 
embryonic stem-like cells. 



15. (Amended) The method of Claim 1, wherein the resultant embryonic stem-like 
*U cells are induced to differentiate. 



16. (Amended) The method of Claim 2, wherein the resultant embryonic stem-like 
cells are induced to differentiate. 



18. (Amended) Embryonic stem-like cells according to the method of Claim 1 . 



19. (Amended) Human embryonic stem-like cells according to the method of Claim 2, 



2 1 . (Amended) Human embryonic stem-like cells according to the method of 
Claim 4. 

22. (Amended) Human embryonic stem-like cells according to the method of 
Claim 6. 



23. (Amended) Human embryonic stem-like cells according to the method of claim 7. 



j 32. (Amended) The method of Claim 1, further comprising a step (v) whereby a gene 

5 is inserted, removed or modified in said embryonic stem-like cells. 



33/ (Amended) The method of Claim 32, wherein said gene encodes a therapeutic 
enzyme, a growth factor or a cytokine. 
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This listing of claims will replace all prior versions and listings of claims in the application: 
Listing of Claims; 

1 . (Currently Amended) A method of producing ungulate embryonic stem-like 
cells, wherein said cells comprise a nucleus derived from an adult differentiated cell of a first 
ungulate species and mitochondria from an oocyte of a second ungulate species other than the 
species of said adult differentiated cell, comprising the following steps: 

(i) inserting a donor differentiated cell or cell nucleus of said first ungulate species 
into a recipient animal oocyte of said second ungulate species under conditions suitable for the 
formation of a nuclear transfer (NT) unit, wherein the endogenous oocyte nucleus is removed or 
inactivated before, concurrent, or after introduction of donor cell or nucleus; 

(ii) activating the resultant nuclear transfer unit; 

(iii) additionally inserting into said oocyte cytoplasm derived from a second oocyte or 
a blastomere of the same species as the donor cell or nucleus; 

(iv) culturing said activated nuclear transfer unit until greater than the 2-cell 
developmental stage; 

(v) dissociating said activated nuclear transfer-unit; and 

(vi) isolating cells having the nuclear material of said first ungulate species and the 
mitochondria of said second different ungulate species from said disassociated nuclear transfer 
unit to obtain embryonic stem-like cells. 

2. (Previously presented) The method of claim 1 , which further includes 
introducing the mitochondrial DNA of the same species as the donor cell or nucleus into the 
recipient oocyte. 

3. (Original) The method of Claim 1, wherein said cytoplasm is introduced before, 
concurrent, or after introduction of donor cell or nucleus. 
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4. (Currently amended) The method of claim 4 3, wherein said introduction occurs 
within about six hours of introduction of the donor cell or nucleus. 

5. (Previously presented) The method of Claim 4, wherein said second oocyte is an 
immature oocyte. 

6. (Previously presented) The method of Claim 5, wherein said second oocyte is an 
immature bovine oocyte. 

7. (Previously presented) The method of Claim 5, wherein said immature oocyte is 
matured in vitro prior to isolation of cytoplasm thereform. 

8. (Previously presented) The method of Claim 5, wherein said immature oocyte is 
activated in vitro prior to isolation of cytoplasm therefrom. 

9. , (Original) The method of Claim 8, wherein said in vitro activation comprises 
contacting said oocyte with a compound that increases calcium levels. 

1 0. (Previously presented) The method of Claim 2, wherein all or part of the 
cytoplasm of the recipient oocyte is removed prior to introduction of cytoplasm from said at least 
one second oocyte or blastomere of the same species as the donor cell or nucleus. 

1 1 . (Previously presented) The method of Claim 1, wherein the cell or cell nucleus 
inserted into the enucleated oocyte is a bovine cell. 

1 2. (Previously presented) The method of Claim 1 1 , wherein said bovine cell is an 
adult cell. 

13. (Previously presented) The method of Claim 1 1 , wherein said bovine cell is an 
epithelial cell, keratinocyte, lymphocyte or fibroblast. 
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14. (Previously presented) The method of Claim 1 1, wherein the recipient oocyte is 
obtained from a bovine mammal. 

15. (Previously presented) The method of Claim 14, wherein the animal oocyte is 
obtained from Bos taurus. 

16. (Previously presented) The method of Claim 1 , wherein said first and second 
ungulate species are both of an ungulate that is selected from the group consisting of bovine, 
ovine, porcine, equine, caprine, and buffalo. 

» 

17. (Original) The method of Claim 1, wherein the enucleated oocyte is matured 
prior to enucleation. 

18. (Previously presented) The method of Claim 1, wherein the fused nuclear transfer 
unit is activated in vitro, 

1 9. (Previously presented) The method of Claim 1 , wherein the activated nuclear 
transfer unit is cultured on a feeder layer culture. 

20. (Original) The.method of Claim 19, wherein the feeder layer comprises 
fibroblasts. 

21. (Original) The method of claim 1 , wherein in step (v) cells from a NT unit having 
16 cells or more are cultured on a feeder cell layer. 

22. (Original) The method of Claim 21, wherein said feeder cell layer comprises 
fibroblasts. 
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Amendment dated July 25, 2005 
Reply to Office Action of June 22, 2005 

23. (Original) The method of claim 22, wherein said fibroblasts comprise mouse 
embryonic fibroblasts. 

24. (Previously presented) The Method of Claim 1, wherein the resultant embryonic 
stem-like cells are induced to differentiate. 

25. (Previously presented) The method of Claim 11, wherein the resultant bovine 
embryonic stem-like cells are induced to differentiate. 

26. (Original) The method of Claim 1 , wherein fusion is effected by electrofusion. 

27. (Previously presented) Ungulate embryonic stem-like cells obtained according to 
the method of Claim 1, which cells have mitochondria of said second ungulate species. 

28. (Previously presented) Bovine embryonic stem-like cells obtained according to 
the method of Claim 11, which cells have mitochondria of said second ungulate species. 

29. (Previously presented) Bovine embryonic stem-like cells obtained according to 
the method of Claim 12, which cells have mitochondria of said second ungulate species. 

30. (Previously presented) Bovine embryonic stem-like cells obtained according to 
the method of Claim 13, which cells have mitochondria of said second ungulate species. 

3 1 . (Previously presented) Bovine embryonic stem-like cells obtained according to 
the method of Claim 14, which cells have mitochondria of said second ungulate species. 

32. (Previously presented) Bovine embryonic stem-like cells obtained according to 
the method of Claim 15, which cells have mitochondria of said second ungulate species. 
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33. (Previously presented) Differentiated bovine cells obtained by the method of 
Claim 25, which cells have mitochondria of said second ungulate species. 

34. (Previously presented) The differentiated bovine cells of Claim 33, which are 
selected from the group consisting of neural cells, hematopoietic cells, pancreatic cells, muscle 
cells, cartilage cells, urinary cells, liver cells, spleen cells, reproductive cells, skin cells, intestinal 
cells, and stomach cells, which cells have mitochondria of said second ungulate species. 

35. (Canceled) 

36. (Previously presented) The method of Claim 1, further comprising a step 
whereby a desired gene is inserted, removed or modified in said embryonic stem-like cells. 

37. (Original) The method of Claim 36, wherein the desired gene encodes a 
therapeutic enzyme, a growth factor or a cytokine. 

38. (Previously presented) The method of Claim 37, wherein said embryonic stem- 
like cells are bovine embryonic stem-like cells. 

39. (Original) The method of Claim 36, wherein the desired gene is removed, 
modified or deleted by homologous recombination. 

40. (Original) The method of Claim 1, wherein the donor cell is genetically modified 
to impair the development of at least one of endoderm, ectoderm and mesoderm. 

41. (Original) The method of Claim 1, wherein the donor cell is genetically modified 
to increase differentiation efficiency. 

42. (Original) The method of Claim 40, wherein wherein the cultured nuclear tranfer 
unit is cultured in a media containing at least one caspase inhibitor. 
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43. (Original) The method of Claim 1, wherein the donor cell expresses a detectable 
label that is indicative of the expression of a particular cyclin. 

44. (Original) The method of Claim 40, wherein the donor cell has been modified to 
alter the expression of a gene selected from the group consisting of SRF, MESP-1, HNF-4, beta- 
1, integrin, MSD, GATA-6, GATA-4, RNA helicase A, and H beta 58. 

45. (Original) The method of Claim 41, wherein said donor cell has been genetically 
•modified to introduce a DNA that provides for expression of the Q7 and/or Q9 genes. 

46. (Original) The method of Claim 45, wherein said gene or genes are operably 
linked to a regulatable promoter. 

47. (Original) The method of Claim 1, wherein the donor cell has been genetically 
modified to inhibit apoptosis. 

48. (Original) The method of Claim 47, wherein reduced apoptosis is provided by 
altering expression of one or more genes selected from the group consisting of Bad, Bok, BH3, 
Bik, Blk, Hrk, BNIP3, Gim L , Bid, EGL-1, Bcl-CL, Bcl-w, Mcl-1, Al, Nr-13, BHRF-1, LMW5- 
HL, ORF16, Ks-BcI-2, E1B-19K, and CED-9. 

49. (Original) The method of Claim 48, wherein at least one of said genes is operably 
linked to an inducible promoter. 

50. (Previously presented) An ungulate somatic cell that expresses a DNA that 
encodes a detectable marker, the expression of which is operably linked to a promoter that 
regulates the expression of a particular cyclin. 
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5 1 . (Original) The cell of Claim 50, wherein the cyclin is selected from the group 
consisting of cyclin Dl, D2, D3, Bl, B2, E, A and H. 

52. (Original) The cell of Claim 50, wherein the detectable marker is a fluorescent 
polypeptide. 

53. (Original) The cell of Claim 52, wherein said mammalian cell is selected from 

the group consisting of human, primate, rodent, ungulate, canine, and feline cells. 

* 

54. (Original) The cell of Claim 50, wherein said cell is a human, bovine or primate 

cell. 

55. (Previously presented) The method of claim 1, wherein said cells isolated from 
said disassociated nuclear transfer unit are isolated from cells originating from the inner-most 
portion of Said nuclear transfer unit. 

56. (Previously presented) An ungulate embryonic stem-like cell isolated from the 
inner-most portion of a nuclear transfer unit according to the method of claim 55, which cell has 
mitochondria of said second ungulate species. ^ 

57. (Previously presented) Differentiated bovine cells obtained by the method of 
Claim 33, wherein said differentiated cells contain and express and inserted gene. 

58. (Previously presented) The differentiated bovine cells of Claim 33, which are 
selected from the group consisting of neural cells, hematopoietic cells, pancreatic cells, muscle 
cells, cartilage cells, urinary cells, liver cells, spleen cells, reproductive cells, skin cells, intestinal 
cells, and stomach cells. 
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1. A method of producing embryonic or stem-like cells comprising the 
following steps: 

(i) inserting a desired differentiated human or mammalian cell or cell 
nucleus into an enucleated animal oocyte, wherein such oocyte is derived from a 
different animal species than the human or mammalian cell under conditions suitable 
for the formation of a nuclear transfer (NT) unit; 

(ii) activating the resultant nuclear transfer unit; 

(iii) culturing said activated nuclear transfer unit until greater than the 2- 
cell developmental stage; and 

(iv) culturing cells obtained from said cultured NT units to obtain 
embryonic or stem-like cells. 

2. The method of Claim 1, wherein the cell inserted into the enucleated 
animal oocyte is a human cell. 

3. The method of Claim 2, wherein said human cell is an adult cell. 

4. The method of Claim 2, wherein said human cell is an epithelial cell, 
keratinocyte, lymphocyte or fibroblast 

5 5. The method of Claim 2, wherein the oocytes are obtained from a 
mammal. 

6. The method of Claim 5, wherein the animal oocyte is obtained from an 
ungulate. 

7. The method of Claim 6 V wherein said ungulate is selected from the group 
consisting of bovine, ovine, porcine, equine, caprine, and buffalo. 
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enucleation. 
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9. The method of Claim 1 , wherein the fused nuclear transfer units are 
activated in vitro. 

1 0. The method of Claim 1 , wherein the activated nuclear transfer units are 
cultured on a feeder layer culture. 

11. The method of Claim 1 0, wherein the feeder layer comprises fibroblasts. 

1 2. The method of Claim 1 , wherein in step (iv) cells from a NT unit having 16 
cells or more are cultured on a feeder cell layer. 

13. The method of Claim 12 t wherein said feeder cell layer comprises 
fibroblasts. 

14. The method of Claim 13, wherein said fibroblasts comprise mouse 
embryonic fibroblasts. 



1 5. The method of Claim 1 , wherein the resultant embryonic or stem-like cells 
are induced to differentiate. 

1 6. The method of Claim 2, wherein the resultant embryonic or stem-like cells 
are induced to differentiate. 



18. Embryonic or stem-like cells obtained according to the method of Claim 1 . 

1 9. Human embryonic or stem-like cells obtained according to the method of 
Claim 2. 





17. 



The method of Claim 1, wherein fusion is effected by electrofusion. 
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20. Human embryonic or stem-like cells obtained according to the method of 
Claim 3. 

21 . Human embryonic or stem-like cells obtained according to the method of 
Claim 4. 

22. Human embryonic or stem-like cells obtained according to the method of 
Claim 6. 

23. Human embryonic or stem-like cells obtained according to the method of 
Claim 7. 

24. Differentiated human cells obtained by the method of Claim 16. 

25. The differentiated human cells of Claim 24, which are selected from the 
group consisting of neural cells, hematopoietic cells, pancreatic cells, muscle cells, 
cartilage cells, urinary cells, liver cells, spleen cells, reproductive cells, skin cells, 
intestinal cells, and stomach cells. 

26. A method of therapy which comprises administering to a patient in need of 
cell transplantation therapy isogenic differentiated human cells according to Claim 24. 

27. The method of Claim 26, wherein said cell transplantation therapy is ^ 
effected to treat a disease or condition selected from the group consisting of Parkin- 

son's disease, Huntington's disease, Alzheimer's disease, ALS, spinal cord defects or % <P Z> ^ 
injuries, multiple sclerosis, muscular dystrophy, cystic fibrosis, liver disease, diabetes, % 
heart disease, cartilage defects or injuries, bums, foot ulcers, vascular disease, urinary 
tract disease, AIDS and cancer. 

28. The method of Claim 26, wherein the differentiated human cells are 

! 

hematopoietic cells or neural cells. 
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29. The method of Claim 26, wherein the therapy i$ for treatment of 
Parkinson's disease and the differentiated cells are neural cells. 

30. The method of Claim 26, wherein the therapy is for the treatment of 
cancer and the differentiated cells are hematopoietic cells. 



31 . The differentiated human cells of Claim 24, which contain and express an 
inserted gene. 



32. The method of Claim 1 , wherein a desired gene is inserted, removed or 
modified in said embryonic or stem-like cells. 



33. The method of Claim 32, wherein the desired gene encodes a therapeutic 
enzyme, a growth factor or a cytokine. 

34. The method of Claim 32, wherein said embryonic or stem-like cells are 
human embryonic or stem-like cells. 

35. The method of Claim 32, wherein the desired gene is removed, modified 
or deleted by homologous recombination. 

36. The method of Claim 1 , wherein the donor cell is genetically modified to 
impair the development of at least one of endoderm, ectoderm and mesoderm. 

37. The method of Claim 1 , wherein the donor cell is genetically modified to 
increase differentiation efficiency. 

38. The method of Claim 36, wherein the cultured nuclear transfer unit is 
cultiired in a media containing at least one capsase inhibitor. 

39. The method of Claim 1, wherein the donor cell expresses a detectable 

i 

label that is indicative of the expression of a particular cyclin. 
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40. The method of Claim 36, wherein the donor cell has been modified to alter 
the expression of a gene selected from the group consisting of SRF, MESP-1 , HNF-4, 
beta-1 , integrin, MSD, GATA-6, GATA-4, RNA helicase A, and H beta 58. 

41. The method of Claim 37, wherein said donor cell has been genetically 
modified to introduce a DNA that provides for expression of the Q7 and/or Q9 genes. 

42. The method of Claim 41 , wherein said gene or genes are operably linked 
to a regulatable promoter. 

43. The method of Claim 1. wherein the donor cell has been genetically 
modified to inhibit apoptosis. 

44. The method of Claim 43, wherein reduced apoptosis is provided by 
altering expression of one or more genes selected from the group consisting of Bad, 
Bok, BH3, Bik, Blk, Hrk, BNIP3, Gim L , Bid, EGL-1, Bcl-XL, Bcl-w, Mcl-1, A1, NM3, 
BHRF-1, LMW5-HL, ORF16, Ks-Bcl-2, E1B-19K, and CED-9. 

45. The method of Claim 44, wherein at least one of said genes is operably 
linked to an inducible promoter. 

46. A mammalian somatic cell that expresses a DNA that encodes a 
detectable marker, the expression of which is linked to a particular cyclin. 

47. The cell of Claim 46, wherein the cyclin is selected from the group 

consisting of cyclin D1, D2, D3, B1, B2, E, A and H. 

i 

48. The cell of Claim 46, wherein the detectable marker is a fluorescent 
polypeptide. 

i 
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49. The cell of Claim 48, wherein said mammalian cell is selected from the 
group consisting of human, primate, rodent, ungulate, canine, and feline cells. 

50. The cell of Claim 48, wherein said cell is a human, bovine or primate cell. 



— r" 

51 . A method of producing human embryonic stem-like cells, comprising: 

(i) inserting a human cell or cell nucleus into a recipient oocyte that 
is derived from a non-human mammal, under conditions suitable for 
the formation of a nuclear transfer (NT) unit; 

(ii) activating the resultant NT unit; 

(iii) culturing the activated NT unit until greater than the 2-cell 
developmental stage; and 

(iv) culturing cells obtained from the cultured NT unit to obtain 
human embryonic stem-like cells. 

52. The method of Claim 51 , wherein the recipient oocyte is enucleated 
prior to inserting the human cell or cell nucleus. 

53. The method of Claim 51 , wherein the oocyte comprises a protein or 
other substance that improves reprogramming efficiency or limits the differentiation 
potential of the NT unit 

54. The method of Claim 52, wherein the recipient oocyte is a rabbit 
oocyte. 

55. The method of Claim 54, wherein the recipient oocyte is spiked with 
rabbit ooplasm. 

56. The method of Claim 55, wherein the oocyte comprises a protein or 
other substance that improves reprogramming efficiency or limits the differentiation 
potential of the nuclear transfer unit. 




30341 583vl 



-75- 



57. The method of Claim 51 , wherein the activated NT unit is cultured until 
the blastocyst stage. 




58. A pluripotent human embryonic stem-like cell made by the method of 
claim 51. 

59. The pluripotent human embryonic stem-like cell of Claim 58, which cell 
contains mitochondrial DNA of the recipient oocyte. 

60. A pluripotent human embryonic stem-like cell made by the method of 
Claim 54. 

61 . The pluripotent human embryonic stem-like cell of Claim 60, which cell 
contains rabbit mitochondrial DNA. 



62. A method for producing a nuclear transfer human embryo by cross- 
species nuclear transfer comprising: f^o\ ^ 

(i) transferring a human cell or human nucleus if^olSfabbit oocyte 
which is enucleated before, simultaneous or after said human cell or 
nuclear transfer; and 

(ii) the resultant fusion is permitted to develop into a nuclear 
transfer embryo. 

63. The method of Claim 62 which comprises transferring the pronucleus 
that results after step (ii) into another oocyte which is enucleated before, 
simultaneous or after transfer. 

64. The method of Claim 62 which further comprises transferring additional 
ooplasm from another rabbit oocyte into the resultant fusion. 

65. The method of Claim 62 wherein the resultant fusion is activated 
simultaneous to fusion to induce embryonic development 
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66. The method of Claim 62 wherein the rabbit oocyte is activated prior to 
transferral of said human cell or nucleus therein. 

67. The method of claim 62 which includes an activation step effected after 
said human cell or human nuclear transfer 

68. The method of Claim 65, 66 or 67 wherein activation includes the use 
of DMAP and cydoheximide. 

69. The method of Claim 62 wherein the nuclear transfer embryo produced 
by step (ii) is cultured on a feeder layer, 

70. The method of Claim 69 wherein said culture gives rises to human 
pluripotent cells. 

71 . The method of Claim 70 wherein said pluripotent cells are permitted to 
differentiate into different cell types. 

72. The method of Claim 69 wherein the embryo is cultured on a fibroblast 
feeder layer. 

73. A method for enhancing the development of a cross-species nuclear 
transfer unit produced by transferral of a human cell or nucleus into a non-human 
oocyte, comprising introducing into said oocyte or said human cell prior to transferral 
ooplasm from a rabbit oocyte. 

74. The method of Claim 73 wherein said non-human oocyte is an 
ungulate oocyte. 

75. The method of Claim 74 wherein said ungulate oocyte is a bovine 
oocyte. 
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76. A cross-species blastula or morula that results from the process of 
Claim 62 or Claim 73. 



77. Differentiated cells derived from the morula or blastocyst of Claim 76. 
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